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Method of transmitting interactive television 

EPO-DO- 
^J3 0. 12. 2Cf. ' 

@ 

This invention relates in general to the field of interactive television and more 
particularly to the recording of interactive television contents and even more particularly to 
handling of applications in the field of recording of interactive television contents. 



Interactive television (iTV) is becoming more and more popular. An example 
of interactive television is the Multimedia Home Platfonn (MHP), which is a digital video 
broadcasting PVB) standard intended to combine digital television (DTV) with interactivity 
and access to the iitemet and the World Wide Web. DTV service providers offer a large 
variety of audio-visual (AAO television programs and also of appUcations. allowing the 
interaction of the viewer/user with the TV set and its contents. 

Similar to toda/s video recorders for analogue television broadcasts using 
video tapes for recording broadcast streams, digital video recorders fi>r interactive television 
are developed using either a harddisk or removable media such as optical discs for storing 
recorded broadcasts. The digital video recorders for interactive television record both AA^ 
television contents and appUcations for playback at a laterpoint in time. 

MHP applications are transmitted inside modules through a Digital Storage 
Media Command and Control (DSMCC) object carousel. The DSMCC object carousel 
defines how and when to send modules/files down a broadcast channel. There is no 
comiection to the server for a receiving device to ask for wanted files. AU files axe repeatedly 
sent all the time, e.g. once per 10 seconds. MHP terminals look for the files they need as they 
come round. The modules contam the files that the MHP application needs to run. Some files 
are part of an appUcation itself. Whilst other files can be left out or only have relevance a 
particular instance, for example configuration files. For example, a broadcaster develops a 
segmented latest news apphcation and transmits this together with the latest news. The 
broadcaster develops the apphcation only once, as it is configured for the news of a particular 
day by use of e.g. update configuration or metadata files. 

Thus, when recording MHP ^plications, some modules might not need to be 
recorded. It is a problem that the MHP recording system cannot determine which modules are 



PHNL021482EPP 



2 19.12.2002 
to be recorded and which are not to be recorded. Furthermore, not all the modules may 
contain files that are necessary to record, e.g. some modules may contain files> such as 
configuration files, that must alwa>^ be loaded firom the live broadcast stream in order to 
have the appKcation up-to-date when the application is run. On the other hand, some files 
have to be recorded, in order to be able to run the recorded ^plication at a later point of time, 
as the application program file will not be available at that point of time. 

Furthermore, it is a problem that storage space is limited on every storage 
media. Therefore it is desirable to keep tiie amount of space used for recording applications 
on a storage medium as low as possible, in order to be able to record as much iTV content as 
possible on the storage medium. 

The present invention overcomes the above-identified deficiencies in the art 
and solves the above problems by providing a method, an apparatus and a signal according to 
the appended independent claims. 

The general solution according to the invention is to signal recording/storage 
related properties of the modules, i.e. to signal e.g. which modules are mandatory and which 
modules are optional to record, and/or to signal other properties, which allow optimisation of 
recording. 

More particularly, in order to raable the recording system to determine which 
modules are to be recorded, it is, according to a preferred embodiment of tiie invention, 
indicated in the iTV broadcast which modules are mandatory to record and/or which modules 
are optionally to record and/or which modules are forbidden to record. According to an 
embodiment of the invention, the broadcaster signals, e. g. in the Application Information 
Table (AIT) and/or in the Download Information Indication (DII) message, which modules 
are optional and which modules are compulsory or forbidden to record. Compxilsory modules 
contain files that are critical for rlmning the application firom storage. Optional modules 
contain files that offer the application extra features or contain configuration files that always 
must be loaded firom the live broadcast 

According to one aspect of the invention, a method is provided, which is a 
method of transmitting interactive television whereby at least an interactive television 
application is transnutted inside DMSCC-modules in a broadcast stream. The mefiiod 
comprises tiie step of signalling storage related information of tiie modules in said broadcast 
stream. 
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According to another aspect of the invention, another method is provideO, 
which is a method for receiving an interactive television broadcast stream for recording, 
whereby at least an interactive television ^Ucation carried in modules is transmitted i^ the 
broadcast stream. The method comprises the steps of extracting storage related infonnation 
of said modules in said broadcast stream and recording of modules which are mandatory to 
record. The recording is based on the storage related information, i.e. the storage related 
information is used as control information on whether to record the appUcation or not. 

According to yet another aspect of the invention, an apparatus for recording 
and/or playing back interactive television is provided. The apparatus is adapted to record 
interactive television &om abroadcast transport stream (TS) to a storage medium. Optionally, 
the apparatus is also adapted to playing back interactive television from a storage medium. 
The ^paratus comprises means for extracting storage related mformation of said modules 
from said broadcast stream, and means for recording of these modules, , whereby only 
modules are recorded for which the storage related information allows recording. 

According to a further aspect of the invention, a computer-readable medium 
having embodied thereon a computer program for processing by a computer is provided. The 
computer program comprises a code segment for signalling storage related information of 
modules m an interactive television broadcast stream, whereby at least an interactive 
television ^pHcation is transmitted inside appKcation modules, preferably DSMCC-modules, 
in a broadcast stream. 

According to yet a further aspect of the invention a signal for transmitting 
interactive television is provided. The signal comprises a broadcast transport stream of 
interactive television contmts. The contents comprises at least an interactive television 
^Kcation, whereby the latter comprises modules being transmitted by said signal. Tlie 
signal comprises modules, and storage related information and/or module identification 
information in the broadcast stream. 

According to another aspect of the invention, a graphical user interface for an 
interactive television DSMCC generator is provided for specification of storage related 
information of modules to be transmitted inside DSMCC-modules in a broadcast stream. 

Preferably, the application-modules are transported inside DSMCC-modules 
in the broadcast stream. 
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Preferred embodiments of the present invention will be described in the 
. following detailed disclosure, reference being made to the accompanying drawings, in which 
Fig. 1 shows a flow chart of an embodiment of the invention. 
Fig. 2 shows a flow chart of another embodiment of the invention, 
5 Fig. 3 illustrates in a schraiatic diagram an ^paratus according to an 

embodiment of the invention. 

Fig. 4 shows a schematic diagram of a computer-readable medium according 
to another embodiment of the invention. 

Fig. 5 is a schematic diagram of a signal according to yet another embodiment 
10 of the invention, and 

Fig. 6 is a schematic diagram of a user interface according to another 
embodiment of tiie invoation. 



15 The term "modules" as used in the disclosure of flie present invrattion is 

defined as logical entities, which are used in the transmission of files. The mentioned 
(DSMCC) object caroiisel is generally designed to broadcast an mtire directory/file structure. 
It does this by encapsulating the files into objects and transmitting tihe directory names and 
the files themselves in special types of objects, i.e. directory objects and file objects. The 

20 directory objects contain preferably the name and the path of the files under that directory. 
The file objects carry the files. These objects in their tum are transported in groups of e.g. . 
two or three, d^ending on the size ofthe objects. These groups are the logical entities 
referred to as "modules". At the receiving end when the modules are received some modules 
may contain objects, which in tum may encapsulate files, which do not need to be recorded 

25 or which are mandatory to record. The invention allows the receiving end to determine which 
modules are mandatory to record and which need not be recorded. 

" hi' JSt preferred embodiment of the invention according to Fig. 1, a method 1 * 
includes the step 10 of signalling storage related information of modules in an interactive 
television broadcast stream. 
30 In another embodiment of the invention, signalling this storage related 

information is implemented in the Application Information Table, abbreviated AIT. The ATT 
includes an extra file and/or a sub-table and/or the application storage descriptor that contains 
the list of module IDs and a field containing information on the storage characteristics of 
respective module. In an example of this preferred embodiment, according to Table 1, the 
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AIT includes an extra subsection that contains the list of module IDs (modulelD) and/or a 
field (storage_feature) stating whether respective module is mandatory, optional or forbidden 
to record. In the example of Table 1, information for Nmodules is provided by a loop 
running from N = 0 to N = (N-I). whereby the exemplary application possesses N modules. 



No. of Bits 

application_storage_descriptorO { 
descriptor-tag 
10 descr^tor-length 
storage__property 

not_laimchable_from_broadcast 
reserved 

version 
15 priority 

modulesCount(N) 
For(i=0; i<sr; 
{ 

modulelD 
20 storag6_feature 
} 



8 
8 
8 
1 
7 

32 
•8 
16 



16 
2 



Identifier 

uimsbf 

uimsbf 

uimsbf 

bslbf 

bslbf 

uimsbf 

uimsbf 

uimsbf 



uimsbf 
uimsbf 



} 



Table 1: Syntax of application storage descriptor 



25 



30 



man 



In this way, a storage feature is defined for each module comprised ; 
appKcation, whereby the appUcation comprises at least one module. 

Anon-limiting example is to define the storage feature field (storage_feature) 
as 0 corresponding to forbidden, 1 to mandatory and 2 to optional. In the example according 
to Table 1, two bits are reserved for this purpose. 

Alternatively, a module description file is defined, which Usts the module's ID 
(module ID) and its storage feature (storage_featuie). This file is generated by the DSMCC 
generator or the MHP mux and not by the user. This file can be generated according to the 
extension a file has or by a determining which files are appUcation files and which files i 
(meta)data. The appKcation files must always be recorded for an ^Ucation to work. 



are 
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According to a further preferred embodiment of the invention, the indication 
of mandatory, optional or forbidden to record is implemented in the Download Information 
Indication (DII) message of the broadcast stream. 

There is one modulelnfo loop in the DEL message, and one userlnfo loop in the 
5 Broadcast Inter Object Request Broker Protocol (BIOP) modxilelnfo loop. According to the 
embodiment of the invention, the indication is placed in the userlnfo field. An example for a 
descriptor is deJSned according to Table 2. 

No. of Bits 

10 record-option descriptor { 

descriptor_tag 8 
option_type 2 

> 

1 5 Table 2: Descriptor structure example 

In this example, the descriptorjag is used to identify the descriptor, whoreas 
the optionjype is used to discriminate the indication of the modules' recording option. The 
option_type is in a non-limiting example defined as optionjtype = 0 corresponding to 
20 forbidden, option_type = 1 corresponding to mandatory and optionjtype = 2 corresponding to 
optional. 

A combination of the above two preferred embodiments forms another 
embodiment of the invention. The ATT e.g. includes the list of application files related to an 
application and the DIE message indicates the storage feature of the particularapplication file 
25 in a certain module, wherein the modules are related to the broadcast in the object carousel, 
as mentioned above. 

'To implement the above methods; the xiser needs to give input ifidformation on 
the file level, i.e. which files are mandatory and which files are optional. This is implemented 
in the DSMCC generator or MHP Mux. Necessary information is generated in the AIT or DII 
30 message. 

That means that new features/fimctions are added to tiie DSMCC 
generator/MHP mux. 

In the following, two examples of User Interfaces (UT) for the MHP Mux of 
this feature will be givra: 



Identifier 

uimsbf 
uimsbf 
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Firstly, when adding files or objects of the MHP application in the MHP Mux 
each file will have a checkpoint to show whether it is mandatory or optional An example for 
such a UI is illustrated in Fig 6. 

The user is asked to choose if a file is mandatory or not and the default choice 
5 IS mandatory. Another way is to ask the user to choose mandatory files first and then to 
Specify the Others. 

Secondly, in the MHP 1 . 1 standard, there is an Application Description File 
for storable applications. This files' storage feature is modified. It is important, that the 
DSMCC genemtor or MHP mux understands this file and gets each object's storage feature 
10 information &om it. 

b order to check with the mer, the MHP Mux e.g. pops up a window to show 
each ffle-s storage feature based on this appUoation's description file. 

lu addition to the above, a broadcaster may bnadoast the same application 
'™*^P>'»^i«y<'fprogrammes.Tl,esameappUcationise.g.regulariyse„twia«K*a^ 
15 >"*hhgh.s progranm.es. By introducing fi«her signalling in tte broadcast, the storages,^ 
.s optmused, i.e. applications are only stored once «r a specific storage medinm, a,„s ^ 
storage space. The invention takes m fins case advantage of the plication identifier, which 
defined and included in tte AIT. It consists of two fields, an otgalsafion id (32 bits) and 
20 nirrditferent 

to another embodhnent, the following propaties of a module are signalled- 

a) Code^ata/Both and/or 

b) FixedA^ariable. 

According to this semantics, a module flagged as Code indicates that the files 
mcluded in the module are executable code (xlets), whereas a module flagged as Data does 
not containany code files. Il.e Fixed/Variable flag indicates 

fixed for each broadcast ofthe application orvariable. Fixed modules need only be stored 
once, whereas variable modules need to be stored each time and linked to the specific 
recording. 

'"^"^^'hatmodulesaremandatorytorecort.ie.theapplicationcannot 
run ^thont them, and the modules «e tehem,ore flagged as Fixed, a,ey do no. have to be 

reconledrfttey already havebeenprevionslyrecorded on the same Storage medium. hrtM^ 

way. multiple recording is avoided, and stctage space is not ^necessarily occupies 
storage medium. 



25 



30 
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According to yet another embodiment of the invention, the system groups files 
when generating the DSMCC carousel, in order to make the best use of the above mentioned 
flags. Fixed files are grouped together in modules. Code files and data files are grouped 
togefh^ and stored separately. In this way, the storage of the modules is optimised, i.e. 
5 access to the files is generally faster. Furthermore, the implementation of a recording system 
may be simplified, when equipped with a file version control. Generally, data files change 
more often then code files. Therefore, a separate v^ion control for both file categories is 
preferably used. 

As described above, this module related storage information is signalled in the 

10 AIT and/or the DII message. The above-described syntax of the previous embodiments is in 
this case extended to add this further information. 

Fig. 2 shows a flow chart of a method 2 according to a preferred embodiment 
of the invention. The method 2 is a method for receiving an interactive television broadcast 
stream for recording, whereby at least an interactive television application transmitted inside 

15 object carousel modules is comprised in the broadcast stream. The method 2 comprises the 
stqp 20 of extracting storage related information of said modules in said broadcast stream and 
the step 21 of recording modules which are mandatory or optional to record. The recording is 
based on the storage related information extracted in step 20, i.e. the obtained storage related 
information is used as control information on whether to record the application or not. 

20 Fig. 3 illustrates in a schematic diagram an ^paratus according to an 

embodiment of the invention. According to Fig. 3, an apparatus 3 for recording and/or 
playing back interactive television is provided The apparatus is adapted to record interactive 
television firom a broadcast transport stream (TS) 33 to a storage mediimi 32. Optionally, the 
apparatus 3 is also adapted to playing back interactive television &om a storage medium 32. 

25 The apparatus comprises means 30 for extracting storage related information of said modules 
firom said broadcast stream, and means 31 for recording of modules. Means 30 and 31 are 
" operatively connected in order to only record modules firom the TS for which the storage 
related information allows or permits recording. 



30 another embodiment of the invention is shown. The computer-readable medium 4 has 
embodied thereon a computer program for processing by a computer 41 . The computer 
program comprises a code segment 42 for signalling storage related information of 
appUcation modules in an interactive television broadcast stream. 



In Fig. 4 a schematic diagram of a computer-readable medium 4 according to 
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A schematic diagram of a signal 5 according to yet another embodiment of the 
invention, is illustrated in Fig. 5, The signal 5 is a signal for transmitting interactive 
television contents including appUcations. The signal 5 comprises a broadcast transport 
stream of interactive television contents. The contents comprises at least an interactive 
television application 51, whereby the latter comprises modules being transmitted by the 
signal 5. The signal 5 conq)rises modules, and storage related information.52 and/or module 
identification information in tiie broadcast stream. 

An example for elements comprised in a layout of a user interface 6 according 
to another embodiment of the invention is shown m Fig. 6. A graphical user interface 6 for an 
interactive television DSMCC generator is provided for specification of storage related 
information of appMcation modules to be transmitted in a broadcast stream. Fig. 6 depicts an 
example of a screen shot of said user interface. An indicator 61 shows that an apparatus for 
configuring plications for interactive television, which uses the graphical interface, is in the 
Add Object Mode, hi a window 62, a file name for an appUcation to be configured is'by 
appropriate means, such as a keyboard or a mouse, entered and displayed and then selected 
by a button 63. By appUcation of button 64, the appHcation entered in window 62 is 
transferred to the window 65 shown on tiie right side of Kg. 6. This window 65 contains a Ust 
7 of appUcations and then: storage feature, hi the exatiq>le of Fig. 6. the pUcations "match" 
and "member" are previously set to mandatory. The appUcation "Fifa" has been transferred to 
window 65 by pressing button 64. The storage information of the appUcation 'Tifa" is 
selected wifliabutton 68, e.g. from a dropdown Ust appearing, when pressing button 68. . 

The present invention has been described above with reference to specific 
embodiments. However, other embodiments than the preferred above are equaUy possible 
within the scope of the fended claims, e.g. any fomi of interactive TV, such as MHP, 
OpenTV, Digital TV AppUcation Software Enviromnent (DASE), or storage media such as 
DVD, SFFO (Small Form Factor Optical Storage), etc. Furthermore an appUcation might use 
apluraUty of modules, and hardware or software can perform the invention. Equally, other 
coding methods for the storage related information and other ways of implementing the 
storage related infoimation in tiie broadcast stream are possible. 

Furthermore, the temi "comprising" does not exclude other elements or steps, 
the terms "a" and "an" do not exclude a plui^Uty and a single processor or other unit may 
fiilfil tiie fimctions of several of tiie units or circuits recited in the claims. 

The invention may be summarised as a method (1) of transmitting mteractive 
television, such as MHP, whereby mteractive television appUcations are transmitted inside- 
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application-modules, preferably DSMCC-modules. These modules are transmitted in a 
broadcast stream. Recording systems for interactive television caimot decide which modules 
are to be recorded. Therefore storage related information of said modules is signalled in the 
broadcast stream. Module identification information is implemented in the Application 
5 Information Table (AIT) and/or in the Download Information Indication (DIT) message. Thus 
information is included in fhe broadcast stream concerning categories stating whether 
application modules are mandatory, optional or forbidden to record. Alternatively properties 
of a module are chosen from Code/Data/Both and/or FixedA^ ariable. Recording systems use 
this information do decide if application modules are to be recorded or disregarded. 
10^ iMtematiyely, application module idotitification information is transmitted ia said broadcast 
stream. A module identification number is used to avoid multiple recordings. Application 
modules having the same category are preferably grouped together. Storage space on 
recordable media for interactive television is thus used more efiBciently and recording of the 
modules is generally faster. 



15 
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CLAIMS: EPO ^ DQ 1 

a U 20fi2 
(40) 



one 



1 . A method of transmitting interactive television, whereby at least an interactive 
television appUcation is transmitted inside application-modules in a broadcast stream, said 
method comprising the step of 

signaling storage related information of said modules in said broadcast stream. 

2. A method according to claim 1, wherein said interactive television appUcatton 
is transmitted as at least one ^plication object inside DSMCC-modules in said broadcast 
stream. 

3. A method according to claim 2, wherein said at least one jqjpUcation object 
con5)rises at least one plication ffle object and at least one application directory object, 
said appKcation file object comprising at least one ^pKcation file and said at least 
^pUcation directory object comprising storage directory information on respective 
application file. 

4. according to any ofclaimsl to 3, wherein the step of signaUng 
storage related information further comprises the step of signaling module identification 
information in said broadcast stream. 

5. A method according to claim 4, whereby the step of signaling storage related 
information comprises signaling said storage related infonnation and/or said module 
identification infonnation in the Application Information Table and/or in the Download 
Information Indication message. 

6. A method according to claim 4, whereby said module identification 
infonnation is defined and included in the AIT and consists of two fields, the first field being 
an organisationjd and the second field being an qjpUcationJd, whereby said id values are 
used to identify identical applications. 
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7. A method according to any of claims 1 to 3, whereby said signaling storage 

related information comprises signaling of categories stating whether modules are mandatory, 
optional or forbidden to record. 

5 8. A method according to claim 1 , whereby a Digital Storage Media Command 

and Control generator generates groups of modules with similar storage related information 
in an object carousel for broadcasting. 

9. A mefliod according to claim 1, whereby said signaling storage related 
1 0 information comprises signaling of properties of a module chosen from 

a) Code and/or Data and/or 

b) Fixed or Variable. 

1 0. A method of receiving an interactive television broadcast stream for recording, 
15 whereby at least an interactive television application is comprised in the broadcast stream 

inside £^plication-modules, said method comprising the steps of 

extracting storage related information of said modules from said broadcast 

stream, and 

recording of modules which are mandatory to record, based on said storage 
20 related information. 

11. A method according to claim 1 0, further comprising the step of 
recording of modules which are optional to record, based on said storage 

related information. 

25 

12. A method according to claim 10, further comprising the steps of identifying 
identical modules, and storing only one copy of identical modules on a specific storage 
medium. 

30 13. A method according to any of the preceding claims, whereby said interactive 

television is MHP, OpenTV or DASE. 

14. An apparatus for recording and/or playing back interactive television, said 

apparatus being adapted to record and/or playback interactive television to and firom a storage 



[) 
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medium respectively, said apparatus being ad^ted to receive interactive television ftom a 
broadcast stream, said apparatus comprising 

means for extracting Storage related information of said modules transmitted 
inside said broadcast stream, and 

means for recording of modules being ad^ted to reconi only modules for 
which said storage related information allows recording. 

15. Apparatus according to claim 14, whereby said storage related information 
comprises module ideatification infomiation for modules, and whereby said apparatus furttxer 
comprises means for preventing recording of more than one application module with 
Identical module identification information on a storage medium in said apparatus. 

16. A computer-readable medium having embodied thereon a computer program 
for processmg by a computer, the computer program comprising 

a code segment for signaling storage related information of modules in an 
interactive television broadcast stream, whereby at least an interactive television appHcation 
is transmitted inside ^plication-modules in a broadcast stream. 

17. A computer-readable medium accoidmg to claim 14, further comprising 
a code segment for signaling module identification information in said 

broadcast stream. 

18. A signal for transmitting mteractive television, whereby at least an interactive 
television appHcation conmrising modules is transmitted by said signal inside^pUcation- 
modules m a broadcast stream, said signal comprising 

appUcation-moduJes, and 

storage information related to said modules in said broadcast stream. 

19. A gr^hical user interface for an interactive television DSMCC generator 
allowing specification of storage related information of modules to be transmitted inside 
apphcation-modules in a broadcast stream. 



20. 



Use of the methods according to claims 1 or 10. 
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ABSTRACT: 

EPO - DG i 

3 0. 11 2002 
® 

A method (1) of transmitting interactive television, whereby interactive 
television appUcations are transmitted inside application-modules. These modules are 
transmitted in a broadcast stream. Recording systems cannot decide which modules are to be 
recorded. Therefore storage related information of said modules is signalled in the broadcast 
stream. Module identification infomiation is implemented in the AppKcation Infomiation 
Table (AIT) and/or in the Download Information Indication (DH) message. Thus information 
IS mcluded m the broadcast stream concerning categories stating whether application 
modules are mandatory, optional or forbiddeu to record. Alternatively properties of a module 
are chosen fiom Code^ata/Both and/or FixedA^aiiable. Recording systems use this 
infomiation do decide if application modules are to be recorded or disregarded. Alternatively 
^phcation module identification information is transmitted in said broadcast stream A 
module identification number is used to avoid multiple recoixiings. Application modules 
havmg the same category are preferably grouped together. 

Fig. 1 
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